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(54) STRUCTURE MADE OF METAL OXIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a structure usable as a light-emitting element, 
especially a laser oscillation element. 

SOLUTION: The objective structure is composed of a substrate made of a metal oxide having 
metal oxide protrusions having an equivalent circle diameter of the cross-section of 0.01- 
10,000 jam and a ratio of the length to the equivalent circle diameter of the cross -section of >1 
and an excitation source. Preferably, the number of protrusions on 10 |im x 10 [im of the 
substrate is 0.01-10,000. 
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N, N, N ' , N' -fFy^f^KI, N, N ' -If 
X ( 3 — T 7 7 ;/ p tVl/) M""\-y ; K, N, N, N ' , 
N ' -7" h 7 3f X ( 2 - tf 'J t< if /!/) ^ 1/yyT 
;> s al l-cis-5, 10, 15, 20 -7" h y 

* x { 2 - ( 2 , 2 ' - v y -r- /L -7 :/ yr 5 K) 7 

tf;U7 Y y >7 5 , 10, 15, 20 —7 h 7 
7x^/30^7.^ 'Jy, 1, 4, 7-F'Jx (2 — tfU 
vvm^/it) -1, 4, y-Fyrfy^p/t:/^ t 

K U h 'J X ( 1 - M a y 9 y )V) 3j* l\ 3 , 3 5 4 - 
h y ^fvl/Vh°P 7 V >\ h y 1/777 ;7fh7 

ffiSt, 3, :r 5, 5' -7-1-7^^7^0777, 

5, 10, 15, 20 - 7- h "7 A' X ( p - h >J ^fyvy 4 
WSi§k f-^f*-¥-^iffu ^SV)1-7 ; y 7 , > » : i > 

H7 #7-X, 77^f 7 ^tteJ'ITtaSRH:, «nS^PB 

fRiMai^^xi/^r taw-* u \, •Ji7,^"> i i i -c^/ j; u 

(5ZnTe, G a 1\ G a A s , In P A ^(D^UW^M 
&X:h'6 0 

[0 0 2 9] -MRt LX#f'£ L < fflv^ bixS VSfftffiS: 

us- o^sh t lx , msc z thh&mmvMW^m<D 
to t ae» t sir t l r ffl ^ 6) 6 me , m vm^&m^ 

m^t^mfh ti 5 o #77 ae'Sc tt j£ ft x IS 0 firft#t£ 

/)^/77 L< , 0 .. 9 - L . 1 Xfo '6 7. t ft b W j: L 
<, 0. 95-1. 0 5t*&5r Ll/\ fl* 

S L < ffl 1/ ^ jx 5 ^ tt s ftfr W I- f;l v y 3 : 
T7^7^'>>A, KMt^^^V^iA, SrTi Os 7f(7)^ 
WKfkfefliSrfHTfcSo 7C^)^r>7>MiV(r.: f'lii7 h7)ip. 
eiUfcott), MStfcott, ^fiffB^SiSigBS: 



(6) #|#| 2 0 0 0 - 1 0 3 7 0 0 
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V ffy77 Cfl (10 0) rffi, K{k:iffi#&SrJK^ 

(1 l l) rfn\ Hft;ryv?^^AKfttTrtt (0001) 
Si, SrT i O3 ikkCi.i (0 0 1) !:U7 7W7 ) 7 7 / } \ x 

X l ^ X fc 7? ftT ^7C< C L V \. 
[0 0 3 0] ^|S^Wfe^'^^1-5^JIK^oV^T 
10 iE^So "if, ^ feH 7 ,7ft 7 : S7({^ 1//' M77 fgft/ 1 [.-7'1 

r*fc 0 , jifSi<tt30-6o 0 r-e;^ ^ N 4 i 

< W5 0 — 3 0 0°CTfe5 o 

[0 0 3 1 ] 7 L TMftt 0/X 7 t * o 77 7; 

m^mw-t Lx\^unx^Mmtm^j\mLx h ? 

20 h h X kv S L < m& <D Sr Kf* h L c pi: 7 fl 

[0032] ^f*S:cF/^tt«K r f kti-yfcMdikfrm 

vtfrrtmmn&b'c x ■■> x fc fii-ijifp $ f 1 <s 0 *«hjj 't' osfig 

ffi] xi 00 (%) T^A&^tba,, *^HJJ4i(7)^.MFtft 
^Sr^Sfcfettt, iStafPiS:fll%^ hTfeart^ 

L < \X 2 0 %J7 I (7I')<G„ ^ff^^/Xtta*u:-f- > * o 
tc&MiY^m * !* * # % ^ t JiJ V ^ ti, 75 jgflc t l T 
fllffl-r 5 #.Jllk^#J t RiSI" 5 fc ^)-77CU ;lt, 

7 -yi^ 7\ r > 7^.7)^7,^177^/ x N Kit> 7 ix N 
(]|)I^MrA/x^ ^6i\'7-v' / /> x ^^f->-^(77^r«#j 
40 fm^mfbtl&o Ztlh<Do%X\ *7^ ; 1L7 ^#^.C0 
r 70-7 7^,7^^^/^^ :); LV\ ^t7^7/X^^ft(7) 

"tf J: ^*fc&* L\\ 

[0033] %wiku/x\rm^ t ft^Tz&mt&m 

f it 7-U.M<"7 i'X d M W T SW Sr «K I : Tjr^i" <5 Wsfi I' , 

(7)>k!fr 7 7.) i ( i:W^jr;j^-l- 6 ;H7 7; - , tl/^) i\ 7 7)Shi 

7^ 7)77 7 W7i--t S 71 t /jW* L V \ 1 60fiftttJ/-i L < LI. 
0. 0 1-1, ^tWKttO. 0 5- 0. 7, Vr 
50 (7 » .1- L < tt 0 . 1 - 0 . 5X h 7> o 0) It it \*k y Mi L 



il 

1 1 onm\c J: o X t % yA/^x, ^ n { yjj . cft\ ftiifthft^i 

/i-ftftjft ^M^ffV^r/^ft Ai!/f^j4^^^ : , J: L< 

uftftfu ft |.'.| frfeM^ft#J^^M £ ft 5 ifiS "C&ft Jf 
Wfcl&/ii£ftfti/\&\ £F£ L < tt 0 - 8 0 () °(ft £ (e: 
•W ; i ; KB2 0-8 0 0 "(ft «ft-ftjft: L < tt 1 0 0 - 7 

0 0 "CTfcSo 

[0 0 3 4] ACtK3l^JR»fk«|T**>5»^ SWMS 

1 ft -> i:^ft> x>i';&KJ: i. Cl^;>:". ':/ft.L 9 k\ & I 

irn'Sc/)XSHjJi?^^.L ^Igl ^: ' ^T^/), 
Wftft <A X:V v >-ft- J: V) ;;f.^ ^r)v)^^(/)|fi||Ni;fv.ra 
« 5 - 1 1 i <0 S sd^Sf ft L < JU v > 

i!iif4^Rl-*|njtfc5 (S^Wi^S^^lfoTV^) ft fc 

[0 0 3 5 ] ^fftftft*. xk N T>-^e=r^^ff/i-:i-5 
U Jfc IU i ■ 5 f u £ W ft ft M mil'Ab) o > JIM > U : g N 
v ) L , M^(7,)^4'W^fc.i,W^^^ ft t 

a*T*£1**/-*L<ftv\, flu &JSfk&#j^»*. /K 
r >-l>: -vu^ l * coiftft^it tfMIft t is i ft tt , ^ ft 

^rtt^«, A, T > ~ T m £ £ ^ 6 #0 h h 
ft. /XttWcK^F fc ft •-> /- ft )uvfl^>'l^ t JKStfS 

UYift ftftftinu U iJEl-efoott) Jri^U SJ-KTfc 
5VMWtIJETT-fco"C t ftl\ ftftV/ftrt 

a»S< . iffittKi* i^f-i: I < ftl\ SPJ-hTT^iS 
^Kfify%^j*)^U^)u:(^ ^VWWiXX)K )MJ± 
1~Ztz&<nmWiffi&Wtt!:Z> 0 iffiffi'O. 0 0 1 -2 0 a 
t mTat^S: t /jSjf i L < , $ ft L < 0 . 

1-10 a t rrTCfc<5 0 StSf *i L < (i'S'EhT**) 5 e 

[0 0 3 6] &J5i£ffc#j£B^ 

tu wtis££ftftv\ K^ft-^jg^fioasitctoT 
*>|£ft n s ftii*.tfJK^t-nEi&T-fe^T-fe h ft- h ftftj 

: . < , ^ u ( -^' u < 3 o h , matt. L < 

( t 1 [RpRaUJl hT-fc5„ Sfc, iJjlSi: LTf h 7 f V /';..i 

/K^^^ t^- :-ftiiJ^A-JUftr)i[iiSv)i^i,u ^j±#m 

a K-Ctt 3 '/m L < , ^ U i^f;!-: L<tt90# 

EtT"c*>5o M&mm 5 k « , ft^fhft^ 

ft' Si; ft l • x'a, ^ ^ r k / m 1 1 r bhX^Z 



(7) #|jg 2 0 0 0 - 1 0 3 7 0 0 
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Xh£l\ :!; ft, r<OW^A-feS:ffrtl-r5ri:t)-e& 

[0 0 3 7] *?Sn^i|«T*tt^I^Jc1-ro^W^ L<>9 
i-ftft^ft^)^^i^^> N'/)l"ftNftl^l 1 (^]^)-, N2 tti 

Iftft ft.ft t9 , N:; X .]. V) J xfty h ft^ft UCl 

16 ! (-^ftAft:; ft fti- ft, h\m^£JMo-)y ft > ft >J ;)ft- i 
^ - --CMftAft/Ci wft. SSftf:-t (000:1) itiftjvx 
10 V v Y\c\[^fcK I, (..). Mj^ftftilH- cv^ft., 

ftftft 'OiJilSlft^ftStt hft^Mfftft^tt*^HJJ^Ea 
^SWft®*ft-^ 0 

[0 0 3 8] SEa-SrJ^jJt-rSBB^tt, ftMft^ftS^ 
LX' xi^ft^/' X(;)»1ft 7ft :/'I ft :^ ^. f/Cft ft U ftifr 
A UV X mm-f ft L ft ifcrffy ft" S6 [ l ft S ft: T ft ft 
v\. ftft, r ^^ftftc/ftyrft^-^JN-y ft;-. > f.-cft',, * 
«Hjj ©IH ^MIS Mm<D- m ft ffl v -XMf& S ft^ftSW^ 

2 tc^t 0 fl.u N :^)fttt 

20 ftft.'ft/c^ft., 

[ 0 0 3 9] ft ^iyft-:;ft: Uftfti^^ftl^/ftSft 1 ' yft-jftft, 

^//icft^- '-ft^L-ft- • ft-ftft ft ^ ^ c ft;W ftjffibic^-ftlftT 

^feft ftJft o /:• Vli«^ M,Wi'5 ft)-Cftft Sjfiii 
> L.-Cftf:!i L < jjjWfti,/) f,,;)(!; s "/>-/\ H^-'Cfc 

*^ift /ii^lS, "HB-)fc$L #ftlft8 ftft ft,, ^fttrftt^ 
i. < ft -ft-fttftftfto :ftftl'))|r:ft^j-/)^:]: LV^fiS 

30 fft(;> f^ft/^Kft-tUhVift 3 t7j^ 0 

[0 0 4 0] 

mmm w ft * ft < 1- ft - 1 ^ r- ft ft „ ft ft ft ft ^ «jj 

ft^ft U< *JJIJftft ft 0 
[NiEOfffi4ift^HJ]] 

Wl] ft^">J ft KM ft JKjS-T ft w 1 47 i l < Jfl v ^ ft n 

ft ixifts is: w <r>m&mx* h ft n 

[Ift 2 ] *JSWtft* ft< ffl^ftft,ft^ft^Mig*&(7) 

fcft 0 f_p.u jtmm^mwmmm^tz^ 
\^mm'mm?tmiAix^z 0 

[8 3] **M^«JSSffWffijtKT**)5 0 



(8) 



Wlffl 2 0 0 0-1 0 3 7 0 0 



131 ] 



n 2 ► [ Mgg i = 

1 .2drr? /min 



Zn(C 5 H70 2 )2 



»^?SJS550°ciciaM 



g$£:(0001)AI 2 O 3 



[|Sd2] 



(9) 



#151! 2 0 0 0-1 0 3 7 0 0 
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III 



7U V Y^<—<S<F>$k% 



(TDWMi 'I K 



(72)3PJJ# TtvT 

#^jii^jiiiiifmji[iiiffc:s.)ti i .i 3#i-y- 

F^ — 4G077 AA01 AA10 AB02 BBOl BB02 

BB03 BB04 BB05 BB06 BB07 
BB08 BB09 BB10 DB02 IIA02 
5F072 AB20 AK03 



